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1. ARG 100 4, BHER 120 58k

2« WEIEREA, BRI E M BIREORIES () HARMERIES.

3. WA T B BN S AR E XA S, BB, EE . A L EE LR

4, FirA R H — A R IARDOEIES, RILERIEE M, A1585).

5. WH NREAMFBRIFME, HATIIFHRER. W N EAE R R, HAENIL A 8, K
RA . B R AREE AT RCTE ST b, AR R N DUE R TG RE, BT

—. SEMHE

B 1

2017 FERERUE DR AR B ERIR 2240 migs 1 3 LR E ALK (Michael W.Young. Jeffrey C.Hall 1 Michael
Rosbash) , AFRFAAILE I SR AR P e (6] 2 43— VA2 WL A v 1) S B DUk . e/ A 452 1 A
o B A 27 50 40U 14 8 2 b2 [ P R 5 R AT AR 2 R

KBS, REE XL IR B I FERCERE S8 KA AR, SEBOGH. R, WW. F7OME
J3E S PR T TR 2R 45 S B S B AR A, R s A A R A B DR T AR K B i ER AR AR KR B A
PR R . 7EIR KM BEG PIRE b, A A0E o R B P A AR FIAE A AR DL R 1 5 (AT D 5 SR B A 5%
E5 I AT AR, R SRR A AR TE SRR ST o AR IR SR I (R ) S IR AR A R B Dy A A
o MR, ARAEYEENFETE, F—EWEE 2. Gy e e AR, AL
WA R A K VA I, B A A G R R o B 5 SRR A

REGHFRY], T2 T AR AEIE R T A, CATTVEAA P F0 I b 35 B 8 15 AR VS 3l DLIG BB AR A«
Fi A Bk _E AR dr B S2 AR, DUE L 24 /NI R 3 o SRR LRI BRR . “ BT (circadianrhythm) 7,
CIRERT M “cira” C“RH” D K “dies” (“—K”) .

AR R Sk R B Ao B (@ fE g 2 mT, hE N RER T 2EM P EE Ml (EaNg) o+
FOA BT “RAEG—" “FriE” SMa. PEHRIIN “NSRMMRB” , BIAAIIRE. 3.
T BRAR (055 52 B AR PV A I H SR TR R R IR, N BRI AEVR 7 ARt ER R IR R,
SR IE LI (BRI 00 LIRS RAEST 2. RV NAR P+ 5 G lkon B T4 H I+ =AM R, ARZ K 1
AMLAEANF B Je 5 B %2

At AL, AEEHES E RS MERZEN . THitae, BRRARSSK Santorio ¥ 30 4
Wk ECA R B REE, ARt E AR E AR, RIA BRI, 1729 4, VEE KK Mairan #4177 —
ANEALSEEG, MK S R RO A AR — B I, W R AR, ORI RS AR G, A
S S, R TR A B R R AL Y B . Darwin SR SR TR, $R BT B AL
FREZ T AP S
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FELAE « BEWSWKF M Richter 78 20 42 60 AR UK R WAL, FHFAR M A VELE R R %A
PEAH 200 22 PR SESR 5 5 B 24 S IR BRI PR i e DK BRUAE A0 8 o 5 ke 5 M K 447 5 ) 432 1 Zucker
BUZFNZINHF K5 1 Moore HH T LM 1E T ik — B RSB B 7T, R R EC IR0 A1 ok (A 22 X A%
(Suprachiasmatic Nucleus) (SCN) 232K RAEWEMEETTI . MM B IS X B, KR
(¥ PN 23 AR AT Tt e O, L s I AE S A T R K AR b (RS . B AW e MBS X B
Wb ARt 12 H AR ZR 502419 B3t — (Shinichi Tnouye) AJIAT%: (Hiroshi Kawamura) o flfiTELREM&E T
WUAE XA A 22 R TE Ak A RV S o A BEYE B, R IAN A S AZ A 22 440 Py P A FEYE B0 DA 24 /N S J BT
HAS S, e 78 X RO FLEN AP E IAR G 4%« I R VR 2 SEERE— DR, W FL3N P (1R
LV AR A RS, WEEIR. 183, B, WEAKT. IR, RIEThEE. THIIhAESE, #R X %
VR . ER G SR MBI 70 R B 3 HARVE 2 AR B AN ZH 230 B AT S B 24 /NS A A= e, (RRRAE X
AR B T — AN R AL A R R R B AT VR, ANTTRERR O “ 87 o IR X B — T R
RG22 B4 AR X 2 52 4 2205 5 A% 2 — S W IO 8 o R AR IO 1 ) — 228 e o 22 40 il o 4
RZAE T Sy AR H A VF 2238 oA AR, K5 5 s 2 R 1y oA

1971 4EHi f5, Benzer Fh 2% 4E Konopka B4R B4z Hi S B R BN BE IR o AR ATY R I — ok Sk [
H AR AT R IEH BB, R dr 44 period (PER)  CWREERD o RZ AAHEARATRE
BEHR BN LD R, A4 Benzer (I, 1969 A1k %45 3 Max Delbruck.

1980 44X, ¥ FCAEEIR A Young HUURARZL . A 223 7K %1% Hall A1 Rosbash 1 B BAYS7E 56 4+ 2 e e H 5
W) PER JE[H . 1984 4F, Hall Ml Rosbash BZWME, 5 Young 49 (IR 53 5l i h 73 25 Y PER &R, BE
JE R PER 2 K B B2 10 2R R 2 2 BB RO R, AERE AR BORAE R IR, IR BEACPARAE 24 /NI
JRATERRAR, X 5EBRCEEAR .

SNBSS Ao R S I B 1 R AR AR I = AR 5 4ERE, 1990 4, Hall. Rosbash &5 Paul Hardin £ 41
SR AR A o A AT BB PER B LR < A B R RS B, BT PER (¥ E[RI %% 5% PER [ mRNAL 374 PER
BB R I FRAEAE R, D@ I — i) S 45t I T DAREL 1k PER 28 (15 5 (94 /8, 17 PER fJ mRNA B2 (15
P AR JE XOAT ARSI PER SR [ 5 (105 5%, AT 78— AN 348 88 (0B 0 0 PP 0 e o dn SRk — |04 IR, 84 PER
B A U R R e S R R o R I — RAISERAESE TiX — B8R, KR —ANEERM, HAMNKEERT
PER J [K] (1) 42 1E H

I S 1t ] B 5 B R A B AR SR AR T, (R A R e R, R AR R b A R 7= A 1 PER B R
AT ST 2 PR A A ) S R DR S B I e R R IR — NI E K IR R, (H SRR R DR R VK el R
B — RIS IR Y, HRAEL A Lt PER 25, B5ZANERA L, XU LA T 6 2
A/~ PER HE[H . IXARAEAAMTE b T 4k 2R F AR RIS B R (1818 1E 2 . 1991 4, Konopka &8 K ILEE — M50
SO A P B Andantes 1994 4, Young RINEE M REMS 77 AL 4ERF IE B BT AL BN 1) TS R A
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timeless (TIM) o Young #f—3HAE] T —FPif15 S thLf, B2 PER Al TIM X PIFRER (A B LA A I, EATmE
Y CUHEN BUZH R FEAE R, 30T R R DR 1038 3 0 0% PR S ot e, AT AR RE 17 4D P 2 /KT HH AR
FMEH . ZJ5, Young MHE T REmAD T 5 PER 2R AR 21 doubletime (DBT) JE[H, “eidahi] 7 ixFhALsh 55
Ho IXAMRREE AR RSN 24 N EIE DIVIA 34 T R R

BE—25 0 — N EE TAE R IR B E H A AL P B R R SR L 4% 7 R E R R L, SR )
WAL E R BB R o XA R P AL K H B R 5K Takahashi 58/, fhsZh R T 202 BRAE DB i
“Bp” (Clock) FE[. Takahashi HIBAIEAIIAN . X5, Widg. k. #SEWAAT Clock B ZJa AMITRGEE XK
YU FL2E M = PER JE[H] PER1. PER2. PER3, JfR¥II PER SN RIALE SCN, HRIXFEER IR AN, X
— 52 Clock ZERAIAT . HEBMIZ, 1998 4, Hall F1 Rosbash SZU6 4133844 7 1 76 B h 3R B 1 Jrk
SR B SRR Y Clock JE[R . 3XBE, 78 JLugrf R BLAY PER JEDR7EM FLE 3R B T, S A 4 5 IR o v P R <
SR T A E R KT R SR R L I R A 8

23 30 FMIRFTT, FHEFKIAEXS S BA 24 /NSO IR A0 B A RN B 2T T AR T . b
LEPER IR A B A bR — AN R RIA M U, R — AN EER ARG A . B UG,
P AR P TR SR ) S R AR ER S T ORBE . — AN B HRAE AT DNA R b SR ) 5 34 R 7 CLK AT CYC ) —
R Ak CLK-CYC, 5 — 24| CLK-CYC ¥, ThBET PER Al TIM F) — 244 PER-TIM. CLK-CYC FIZhaER et — RS
AL45 PER-TIM 7E Py (R RIAE P B AT A M S I FE R AR 0 o SRS LI 1) 5 31 B0 A #0547 — BORRCA B &G 1R DNA
%, CLK-CYC —RRUAAMEHT B SFry e dtix Lk R )3k, A5 1K) PER A1 TIM &8 3 S fE4H i 57 iz i R AR,
B 7B R A R B 8 1S XA IS B A e T A ] CLK-CYC RO sii v, AT EATH
CLLA KT CLK-CYC RSN RIE, A HRIAN R . T/ELIMLT P %) PER 8 (AR WK R, A 17—
ANEL 24 /NI g J] 31 68 s B A 7 26 R e S AR R R R 3 2 TTFL.

LA 24 /NSO R TR B — R, SR R AR SR AL T A B E T R XA E R
g — N HEARN FREM SR ERET, XA EREDIRERE AN cryptochrome (CRY) o CRY
B A EOGITAE, SR TIM KA BLAE AR GHRII ,  ELIX AR FLAR F (K45 2 TIM (R4 R . 22 TIM f¥) PER
BAANFEE, A MTER RN 3 R e, 28 gt @ 92D 1 % CLK-CYC SR AT AR X4, AT {343 CLK-CYC
I3 [ R e S BT O

S AR A B SR, S A B R AR AL, (BRI AR R AR . AR, AR
IR AL A A B B R A 28 5, AHVE AT AR SRR R AN o XA U B TR R T T AR A TR L B
FEAR (AR S R R R 3 —— FE R A IR G 3 o X ANME R RIAAR G 25 8 T AEM A BT N

BEE — AN RS R R R BT 7T, SXEh ALY B N AE DL B8 B 8o AR 380 A A7 E R — b2 A=
PEhEER, e RAS I ARG ESL S, A T A I R R e, BRI SUR R, SRR
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S A S DR 2 DI, AT S 2 R 1 6 (O30T 24 /N R s SRR R IR T T OB ) A L ] R
TER FRVPZAE R, AW HLG] 0 H A A1 2] 1 R, R T ML R fe e MR T RE .

e R R A B RO TR R 2 —, S A A K T, R N AR 1 R e B A
AR HVE R s A I ST AR (R AT 18] 5 S ARATT A AR, T O AR R v AR R (B S R T SR %
RVEM X2 —o B3d 50 ZAEMARSS J1, ALY KR B T AR s 5 1) 7 7L O e fr
ORI B LA B A el i 42 V22 AR i I RR L o SRV, T8 R 7E R IR A B DR R AR R 53 L 7 T
M FEAE R IUHT B2 3k A B2 ) A d i A2 5 T, ARV B AR A O AT A .

2

2 i B DR 2 rp e A SRR AR R I B — R R R A R, T BRI URE, RN S A K A R A b —
RIVHIIE R R . SAIRIGTA R RE R AT, R Lea /e i P rh BT Se 4l 3, Maid BUid e,
WY — R AU HE T SRR DG RAR AR5 T A Jee 2 — VR Fr S A

R RAR M SEAE A R AR 2 BT DR A . BT RERE I S ARNE, T AR AU 5 SR AR ik PR 1 400 i e e 174
AT R, WGP SG A N IR G, ik, SRR RBE R SR AR B, R R — e & S 8UR
REMI R -

958 21 FELAS 081 1 kTR SR AR R AR AE I R 2 AT S b, BT RRGH . DNA B 48 ML R
JEER, R 20 A B PR A e A5 AN ANAG SE , DNA RASTE AR B R An e IEDR b, R 4K PAY P8 240 Lk N BE i PR )
Bz, AN S AR R R R, RS A,

REFEAEAH R M FRB AT AR ORI, eI K838, Lt BRCAL/2 X T~ GRS AN FL B, BLK NF1 Xf
T AR 241 I8 (Neuroblastoma) , BEWS AR I N AR He (R #6575 3 SRR 1 J L% o XSGt A U1 SCRF I
RS U5 3 PR A AR SR AEIRUAT R S M G i B TRl FEIE Y

3

B “ AR RS ORI R, BRI £ 25 R RABIREk T RE S, JEAS ST A 4 4y i %
FENERTE . REHERR T TR T B B ATFRIE, NS T BT B br. (B2, 7EiX3 2 MHRITIiK
By, IR BEE SRR E A — Sy RS H (AR, E R IRPITAMIR, FRITIH
SeRb BRI AN T, B R IE RIE R, Ak EIET N E SR B AR . H AT 3R E RO 2T
i DX AT TN 5 AL R Al 55 . AR TR IS . R R SRR IS RN PR LA TR R AR S R R IR -

WAL AR AN LA, BT, IERIM, BRITeIRE . RITnaksE . i aEa ,
BN NATREREE TAR R B 2R

FRZT I IRATIR )« A A ? RS RERE R —. 9z b, BHERTE N E R PRI AR b 1) 5 T2
BBy, SR URLAK, 3R RS SR RIS T JUE TR, 6000 2 53T AN DR E AT, S R A
10. 2% FREF] 4%, BHEEI SR BHECTAERER hORE T EREH.

faren
=¥
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N, RERFRIE CEB) 7 WREE k. BURRIER MR B, XATHATR T 2R Ak, MY
AHERAR . i, SO BTSRRI G, EE IR, R SRS, RIZIEME, EL
AR, BREERL B BRI R, R EE I ET.

= EEER

(=) RIS HARRRYE, RREEENEREE. (G24)

1. PTRE: 0 R A7 AR IER AT, IFIEAT 4 AT -

HER I AT S T BRI T P A AR A B O RAIE . 2 WA IE R 2 B

2. BTUERERE: &K&W A - ARAEEE, 1ES5 HIEME T .

WA SCENE, KTER, FHIBEERZ ¢ ) .

A WEFLEIIRENR . 5. BN WFEACE. MR RIETIRE. T ThRESEI TR, AR EAE X B
AT R SE )

B. 7SR UE R LK PER JE R ZER LI A7 AE,  TIAE R B R B Clock JE R, SR Y U ANAEAE

C. AW B BI I RBR e R, SCHRER 1 CLK-CYC 3R {5 PER-TIM — S MAAR bl et B 6 3k

D. R IR AV A e S R 22 5, ARSI AR R, B R A S A =y e e b 1 0 48
[y ik Rl B

3. NEVUEFERE: #LEHhEDA MG, 1S HIEMEH .

WA SCRET AT AME L, FANTARR T AT AR ¢ ) .

A AEBHZEY =f fhf f  T AR 206

B. K Th 5 81 4534 K 2 I I i 22 v 7

C. A5 585 7 T N PE KR BB, B A AR I I T ) A e O £

D. R W RIMETEA A H 44

E. FA B FERRFE A R AR SR AN 2R L2z 4 &

4, DLECRE: $bikmih 5 AR AE —— R BT LR, BTN S A,

DShinichi Inouye Al Hiroshi Kawamura ( )

@Zucker A1 Moore ()

(®Hall fil Rosbash ¢ )

@Young ¢ )

A BOAIE A e SRR G U I R AR, #7 HE PER JEER 74 B4 ¥) mRNA il PER 25 (5 & 5 B BT R AL AL
i

B. KIIARAE XA 40 o r B AR RS B i H TR, AT T 1 088 LA I L B AR P e O 5 s

C. R IR BN K B AR B ) S T 2 i At RO R 58 X %
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D. ff R AR PR I B AR A T R B RO, 3 H AR B SR 2 S 5 [ R

5. BHAXE-RABTMHE.

FOR: WEREAERR, SRPERE, SCTREE, AR 300 7.

(=) WRIEPPHT . TA R EM R T8 AR AEE R 4 AARIERR, JF 0 BT Z0E, R A
L 150 7o RUERR EEASESUE T RS A I FINTAHER . HERLAE . WA RS, (28 7)

(Z) MRMESCRR: B e Rl ZIRZDRIES . (40 )

W AR, HSe R 8, Za%hs, AEME, AUEH, §-REBRRECE.

TR WA, IR UER S, EEE, FH800-1000 7.

1

[ZFXR]) ZHRABH R HEBEWNBRTH, “FridE” FEHERIEHTERERUA— “AFBREHROEER
BVl S R E R 7, RUAEL T “REARH, EIEARAEILE “RONSRIE” M “ZRRIE” o #)
RIRHIR

%20

[%%1D

LT A TS, p SRR« 55— D T & R R 1 A VF 22 80 o0 A AR F AT, 30RO ii4s” 530
RAHRE, HERR,

BI, H “AH MBI, 1998 4, Hall F Rosbash S5 2H 1 i 18 4% i 6 78 SR rh R 2K Jrk J 5 BV IR 6 ) Clock
FER FTHL, RN TELE Clock JEIN, MUZIRIR 5 SR, HERR;

CHl, W “FERMBIIAEE, AW R R R R E AR 7R — M RERIEM T
DNA 32t % 57 (% 57 R -7 CLK R CYC 9 =S A CLK-CYC, 53— A& 3k CLK-CYC $£% ThAE ) PER Al TIM f) — J 4k
PER-TIM” FIH1, &K “HFURBHRER” sy < RBEIER” , H “FEMSE” TPl Hibk,

DI, Hi “REARFFAED DB EERG 25, HEA1 TIERBE RN . XA G R T
BT A A BTSSR R AR (R A 0 2 I B I IR 9 3 —— R R (R 8% o X AN R IR R IR IR 85 e T AW
(KILEPDERAT " AT AN, AR AEY) (K AR P o HE R 3 3 T AR SR SRR R L B, R IE, 2%,

WA B E T 58 D

3

[%%]) AD
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AT 58 By A=W R4 Py 2R B AR A0 I AR DL R ) B AT R S RdE R B 45 5 1 ) e A
1, JET ISR PRI AR AR AN SE 4R ) o AR AR I HE B bl ) A AR (L R AE R B O AR A m e, A
TPNIRE R A S CERIAEE” MR R RS SRE D) .

AT, FEAR AT BE A SMEIR BT AR, B TAEAT N B BUATL T BEAE TR, BT EAT
CIL, PRIl Y BRI LR, J& T8 DIOVE SN RES, BT AT N ETL R T kE
BEEVTHCRMMAAKEEY, BT IHITHN.

A NEARRE, MOE#IZ %N AD,

40

[(2%%%]

® B

@ C

® A

@ D

%50

WATHZE . AW, ORI, AR IR R . & 1 5 AR A R AR R e

FEVBITIT SO IR KA R 17 DRl S I R & BB AT, 1960 4ERTE AR S KRR T 3
PR LA 24 /NI IR A= e, WA AR S T 5 AE W R R D B AT IR, R 87 . 20 i
20 Ja HRL S SOE I R A 1 B W EAEAE PER JERR, ZhArh AR e B R AL, SR A RE M B A T, E
AR U, SRR S A R R UM, WRL T 24 AN, MRE R RIA IR G A%, AL, %
A TS 1

LEPEN A BT AR IS R (0 T OB R A OB B AR T ORI R AL, E R R R
EEEZ. (2925

2. BEER:

@. 5~ Bl AR AR S ALK DR B 40 M 50 BE R AMAAT Oy, 5 T M5 5 N ARV S 57
HEH “IERIRAE — S SEUAE M R A fEERIEHRR . IR SR SRR REG KR, thi5HhF
BAR, UM EEE 20, AR EERRE —E s FEUEE. (127 F)

@ FBUh RN RAEMSSERER AL MO S RAE” il “RRRE &2 FBURENRE” FER
UERR . B RO YR R R A R AR RE 2 T, RAR U BRI SRR rl B> S EURRE, A “—e” &%
BURIE X SN ER S8, (105 57

@ = BLER 75 S A1 A 5L AR 2 1y 5 R S AR R A AR AN e AR 2 T < B P I g A RN B R
M, AR AIE % AR BN R R AL AR IE AR . VR HE U 2 i Gl 38 5 R AR i A=
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FEAZ W, MR U AR A IR ARSI R RAR, R AR AR, J& T B ERER. (140
)

@EEPY B “HCLeIL R AR, REMS AR ORI N SR AT PR & R ) J LA HEH B RE RS 15 T 3 R A AR S
AR AR IR . UM PRI RS R, B2 45 R, maie B2 R, RERERER, BT
DR R B B R

3. BEER:

PRI TR B HESS

FENVARTT  REHEPR ST PRI AR 7 e e, 6000 AT FaE A, MisiE N . (HARTRIALE
PRI TAR P IEAFAER T I BT A, LA 00 H SRS e, At i REL A R SRR AR T R R, 3K
76 255 1008, BHEEEE, RIESE, RIEFHAA MBS RIR SRS AR e fE A, SeBl 3t Ak
RITRE TSR, 2 RHRM A Tk

JURZIE, F#ENE. BRI RIUX A, PR ERA I, WoEm)Esh. mTBURIEA R XA, <
fies BRI N HOUHIE AR 5. IR, PR ol & S R M b, S R T
%, DR IIHON, i R KN o

HeHers 7 MR EE, (ERAFHHEEAY, EFHERSAA TN, AL H e, R4 2
Mk BSCE, Wy BT, 2 RKREAA M N S 1 WAHEMSL, #Taia e, TRl scr. i
SR HRnEE KPR “RHERRIR REBNHEREMESRITIT3) 7 SRS R RRA I AR KA, B “URE K. FERL
Roog@E, Bk BAAT &5 KR, SR IR ECE . OB AR, IR AT
B, RGN “&7 .

. “ TAGEHEE, AT, BB NA T i —ERas . JATR DL R BRI T
M2t H b, BRI AR, ST BB L BTk A7 AN Y B N P LR BT DR [X 2 B 2 A AR )
mik, SEL YRS ENENG BRSBTS Bl e R IR R ITOT T T, Sl TR
PR IX ST B o IR A IX — TR B ST R A oKk 1 4R 3, ik 1A

W AR aris, BRAEIRL BT BT BOEAE SRR WX AR iz, ibibfTd BirH
BRI R B A BRI, M RN E T AN BESE AT L7, V) AN RIEFE TN Bigdl. oA
i, KBS IR, QUG R A, A SSBURL w2 E 1 7275, WATAITH 1
G b PIIH L DO E EHE ST REERRINAT B, AR T RAECE 1B,

BHEON R W DN TAENLSE J, NTER ek 7 RR S AR, SO EE TR AT sk —#r .
A BLRARSE, FERSIHESI T, —E RN S8 B ST B TAE, et 2 MR A R, LB 2 ARSI .
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something wonderful is about to happen
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